Mutual Coupling in Antenna Arrays 2013 by Lui, H. S. et al.
Chalmers Publication Library
Mutual Coupling in Antenna Arrays 2013
This document has been downloaded from Chalmers Publication Library (CPL). It is the author´s
version of a work that was accepted for publication in:
International Journal of Antennas and Propagation (ISSN: 1687-5869)
Citation for the published paper:
Lui, H. ; Yu, Y. ; Hui, H. (2014) "Mutual Coupling in Antenna Arrays 2013". International
Journal of Antennas and Propagation pp. 2.
http://dx.doi.org/10.1155/2014/295832
Downloaded from: http://publications.lib.chalmers.se/publication/199236
Notice: Changes introduced as a result of publishing processes such as copy-editing and
formatting may not be reflected in this document. For a definitive version of this work, please refer
to the published source. Please note that access to the published version might require a
subscription.
Chalmers Publication Library (CPL) offers the possibility of retrieving research publications produced at Chalmers
University of Technology. It covers all types of publications: articles, dissertations, licentiate theses, masters theses,
conference papers, reports etc. Since 2006 it is the official tool for Chalmers official publication statistics. To ensure that
Chalmers research results are disseminated as widely as possible, an Open Access Policy has been adopted.
The CPL service is administrated and maintained by Chalmers Library.
(article starts on next page)
Editorial
Mutual Coupling in Antenna Arrays 2013
Hoi-Shun Lui,1 Yantao Yu,2 Hon Tat Hui,3 Jian Yang,4 and Hao Ling5
1 School of Information Technology and Electrical Engineering, The University of Queensland, St. Lucia, QLD 4072, Australia
2 College of Communication Engineering, Chongqing University, Chongqing 400044, China
3Department of Electrical and Computer Engineering, National University of Singapore, Singapore 117576
4Department of Signals and Systems, Chalmers University of Technology, 41296 Gothenburg, Sweden
5Department of Electrical and Computer Engineering, The University of Texas at Austin, TX 78712, USA
Correspondence should be addressed to Hoi-Shun Lui; h.lui@uq.edu.au
Received 14 January 2014; Accepted 14 January 2014; Published 9 March 2014
Copyright © 2014 Hoi-Shun Lui et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
The invention of antenna arrays opened up the door for
microwave sensing and communications. Most applications
of antenna arrays are in the defense and wireless communi-
cations areas. The introduction of multiple-input-multiple-
output (MIMO) concept in recent years has opened up
further opportunities in that the system performance can be
maintained with a smaller number of antennas.The existence
of mutual coupling effect, that is, the electromagnetic inter-
action between antenna elements, appears as an undesirable
effect in most of these cases. The transmitted and received
signals can be significantly distorted such that the signals
no longer depend solely on the antenna elements, but also
on the array structure and the surrounding environment.
Such distortions result in the reduction of channel capacities
in communications applications, as well as poor accuracies
in ranging and direction finding. In most applications, the
mutual coupling effect is unknown. A major challenge is
then to characterize this undesirable effect and to accurately
estimate the unknown parameters (range, direction) without
a priori knowledge of the signal environment.
This special issue, which is the third one in its series, pro-
vides an international forum for researchers to disseminate
their results and ideas to tackle some of these challenging
research problems. Five dedicated papers have contributed
to this special issue. These papers concern the mutual cou-
pling and its impacts on MIMO communications, direction
finding, and MIMO radar. To help interested readers with a
quick reference to themain themes of these papers, we briefly
introduce them as follows.
The first paper entitled “Self-interference cancellation-
based mutual-coupling model for full-duplex single-channel
MIMO systems,” concerns the mutual coupling problem in
MIMO communications. The paper addresses the self-inte-
rference and mutual-interference of a full-duplex single-
channel MIMO communications system.
In the presence of mutual coupling, the array manifold
is perturbed, which results in poor accuracies in direc-
tion finding. The paper “Accurate DOA estimations using
microstrip adaptive arrays in the presence of mutual coupling
effect” proposes a method to calibrate the undesirable mutual
coupling effect for arrays with non-omni-directional radi-
ating elements. The third paper, entitled “2-D direction of
arrival estimation for cross array in the presence of mutual
coupling,” introduces a noniterative algorithm based on the
Propagation Method for accurate two-dimensional direction
finding problems using a cross array in the presence ofmutual
coupling. The paper “AR model-based direction-of-arrival
estimation of coherent signals in the presence of unknown
mutual coupling” provides a novel signal processing solution
based on a spatial autoregression (AR) model for coherent
direction finding of uniform linear arrays.
The fifth paper of this special issue, entitled “Root-
MUSIC based angle estimation forMIMOradarwith unknown
mutual coupling,” explores the direction finding solutions in
MIMO radar. A Root-MUSIC based solution is proposed to
estimate the incoming signal directionwith unknownmutual
coupling.
All papers appearing in this special issue have been
subject to a strict peer-reviewing process. They are of high
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quality and address the mutual coupling problem from
different perspectives. Through this special issue, we have
provided a medium of dissemination for valuable ideas and
conclusions on mutual coupling research. At the same time,
we hope thatmore research innovations can be stimulated for
future advances on this subject.
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